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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing photonic crystals which makes it possible 
easily to obtain the photonic crystals varying in optical 
characteristics by areas. 

SOLUTION: A base body 21 is formed by laminating 
plural media 6 and 7 having different etching 
characteristics and refractive indices on a substrate 3 
and plural hole parts 6a and 6b periodically arrayed on 
the surface of the base body 21 are formed by etching 
or anodic oxidation, etc. The diameters of the hole parts 
6a and 7a are thereafter enlarged by etching. As a 
result the spurious three-dimensional photonic crystals 
which are periodically arrayed with the media 6 and the 
media 7 in a thickness direction at a section G-G and 
are periodically arrayed with the media 6 and air in a 
thickness direction at a section H-H are obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The manufacture method of the photograph nick crystal characterized by having the 
1st process which forms the base which consists of the matter with which crystal orientation 
differs either [ at least ] from an etching property in the thickness direction, and the 2nd 
process which forms two or more pores periodically arranged to the aforementioned base. 
[Claim 2] The manufacture method of the photograph nick crystal according to claim 1 
characterized by forming the matter with which refractive indexes differ in the thickness 
direction according to the 1st process. 

[Claim 3] The manufacture method of the photograph nick crystal according to claim 2 
characterized by making it these refractive indexes differ gradually in the thickness direction. 
[Claim 4] The manufacture method of the photograph nick crystal according to claim 1 to 3 
characterized by having the 3rd process to which the cross section of the aforementioned pore 
is expanded by etching after the 2nd process. 

[Claim 5] The manufacture method of the photograph nick crystal characterized by having had 
the 1st process which forms the base which consists of the matter with which physical- 
properties values differ in the thickness direction, and the 2nd process which forms two or more 
pores which applied voltage to the aforementioned base and were arranged periodically, and 
carrying out adjustable [ of the applied voltage ] according to the part of the aforementioned 
base. 

[Claim 6] The manufacture method of the photograph nick crystal characterized by to carry out 
adjustable [ of the direction of the aforementioned magnetic field ] so that it may have the 1st 
process which forms the base which consists of the matter with which physical-properties 
values differ in the thickness direction, and the 2nd process which forms two or more pores 
which added the magnetic field to the aforementioned base from the exterior, and were arranged 
periodically and the aforementioned pore may incline to the thickness direction of the 
aforementioned base. 

[Claim 7] The aforementioned physical-properties value is the manufacture method of the 
photograph nick crystal according to claim 5 or 6 characterized by being at least one of a 
refractive index, crystal orientation, and the etching properties. 

[Claim 8] The manufacture method of the photograph nick crystal according to claim 5 or 6 
characterized by forming the matter with which refractive indexes differ in the thickness 
direction according to the 1 st process. 

[Claim 9] The manufacture method of the photograph nick crystal according to claim 8 
characterized by making it these refractive indexes differ gradually in the thickness direction. 
[Claim 10] The manufacture method of the photograph nick crystal by which it is having-1st 
process [ which forms the base which consists of the matter with which physical-properties 
values differ in the direction of a field ], and 2nd process which forms two or more pores 
periodically arranged to aforementioned base characterized. 

[Claim 11] The aforementioned physical-properties value is the manufacture method of the 
photograph nick crystal according to claim 10 characterized by being at least one of a refractive 
index, crystal orientation, and the etching properties. 
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[Claim 12] The manufacture method of the photograph nick crystal characterized by adding a 
magnetic field to a medium from the exterior, and having the pore formation process which cuts 
two or more pores periodically arranged on the front face of the aforementioned medium. 
[Claim 13] The manufacture method of the photograph nick crystal characterized by applying 
different voltage according to the part of a medium, and having the pore formation process which 
cuts two or more pores periodically arranged on the front face of the aforementioned medium. 
[Claim 14] The manufacture method of the photograph nick crystal according to claim 13 
characterized by forming the aforementioned medium on the substrate which consists of 
electrical resistance materials. 

[Claim 15] The manufacture method of the photograph nick crystal according to claim 13 
characterized by forming the aforementioned medium on the ground formed with different 
resistance for every field. 

[Claim 1 6] The claim 1 2 characterized by performing the aforementioned pore formation process 
by anodic oxidation or anodization - a claim 1 5 are, and it rubs, and is the manufacture method 
of a photograph nick crystal given in **. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] , 
[The technical field to which invention belongs] this invention relates to the manufacture method 
of the photograph nick crystal which has arranged periodically two or more media by which 
refractive indexes differ. 
[0002] 

[Description of the Prior Art] The photograph nick crystal which has arranged periodically two or 
more media by which refractive indexes differ has structure as shown in drawing 12 . The media 
2a and 2b by which the photograph nick crystals 1 differ in a refractive index at a substrate 3 
top are arranged periodically. Since a lightguide 2 is inserted into the air space and substrate 3 
of the upper part with a small refractive index by making larger than the refractive index of a 
substrate 3 the refractive index of the lightguide 2 which consists of Media 2a and 2b, the light 
which carried out incidence to the lightguide 2 is shut up in a lightguide 2. and guides waves. 
[0003] The photograph nick crystal 1 has the property in which the anisotropy of refractive- 
index distribution arises. A different optical property to desired wavelength or the light of the 
polarization direction can be acquired by choosing appropriately grid kinds, such as a 
configuration of the media 2a and 2b, such as a refractive index of Media 2a and 2b. a pillar, and 
a prism, a size of Media 2a and 2b, a triangular grid, and a tetragonal lattice, or the period of an 
array. 

[0004] The light of the wavelength lambdal and Iambda2 which carried out incidence from the 
same by this as shown in this drawing can be injected in the different direction. Conversely, the 
light from which the wavelength which carried out incidence from a different direction differs can 
also be injected in the same direction. Moreover, it is also possible to reflect the light of specific 
wavelength. By using such a property, it can use as the splitter of a lightwave signal, a 
multiplexing machine, or a filter. 

[0005] The above-mentioned photograph nick crystal 1 is manufactured by the mar.u.acture 
method shown in drawin g 13 . First, as shown in drawing 1 3 (a), a resist 1 1 is applied to the front 
face of a medium 4 in a resist application process. You may form a medium 4 by membrane 
formation on a substrate 3 (refer to drawing. 12 ). Next, as shown in drawing 13 (b), in a 
patterning process, patterning of the resist 1 1 is carried out to a periodic configuration with 
photo lithography technology. 

[0006] Next, as shown in drawing 13 (c), in an etching process, a medium 4 is **********ed by 
RIE (Reactivelon Etching) etc.. and pore 4a is formed. And as shown in drawingj. 3 (d), a resist 1 1 
is removed in a resist removal process. If the cross section at this time is shown in drawjng_1.4 , 
pore 4a is arranged periodically. Therefore, the resist removal process of the resist application 
process of drawing 13 (a) - drawing 13 (d) constitutes the pore formation process which forms 
periodic pore 4a. And the photograph .nick crystal which has the periodic structure which 
consists of the medium from which a refractive index differs with a medium 4 and the air in pore 
4a is obtained. 

[0007] Moreover, how to form the pore periodically arranged by anodic oxidation or anodization is 
also learned. Drawing 15 is drawing showing anodic oxidation or the pore formation process by 
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anodization. The medium 4 which consists of semiconductors, such as metals, such as aluminum 
and titanium, and silicon, gallium arsenide, an indium arsenide, is dipped into the suitable 
electrolytic solution, and if it allots an anode plate and voltage is impressed, it will be oxidized or 
degassed. Consequently, as shown in this drawing, pore 4a arranged regularly can be obtained. 
[0008] For example, if the medium 4 which consists of the aluminum thin film or aluminum 
substrate formed on a substrate is anodized in the acid electrolytic solutions, such as oxalic 
acid, the porosity alumina layer 5 with which pore 4a which a diameter becomes from the pore 
which are several nm - 100nm of numbers was regularly located in a line in the shape of a 
triangular grid at the interval which are several nm - 100nm of numbers will be formed. Very 
much, pore 4a has good perpendicularity and can obtain the very high pore of an aspect ratio 
easily by anodic oxidation or anodization. 

[0009] The photograph nick crystal which has the periodic structure which consists of the 
medium from which a refractive index differs with a medium 4 and the air in pore 4a by this is 
obtained. Moreover, by controlling applied voltage to the applied voltage in the case of anodic 
oxidation, in order to carry out proportionally [ abbreviation ], the interval of pore 4a can control 
the interval of pore 4a, and can acquire a desired optical property. 
[0010] 

[Problem(s) to be Solved by the Invention] However, according to the manufacture method of 
the above-mentioned conventional photograph nick crystal, in the thickness direction of a 
medium 4, a medium 4 and the refractive index of air, the configuration of pore 4a, a grid kind, 
and the period of an array become the same. For this reason, in order to obtain the so-called 
three-dimensions photograph nick crystal which has the periodic structure by the medium of a 
different refractive index also in the thickness direction, for example, it is necessary to create a 
2-dimensional photograph nick crystal by the above-mentioned manufacturing process, and to 
create the 2-dimensional photograph nick crystal which changes [ period / of a pore / a 
refractive index the path of a pore, ] with manufacturing processes same on it. 
[001 1] Moreover, not only a three-dimensions photograph nick crystal but the 2-dimensional 
photograph nick crystal which has a different optical property in the thickness direction of a 
medium 4 can carry out an operation of injecting the incident light which carries out incidence to 
the position where the thickness directions differ from the same in the different direction, as well 
as the case of a three-dimensions photograph nick crystal when creating such a photograph nick 
crystal, the same process is acquired multiple times of several lines, and there is need 
[0012] Moreover, in the manufacture method of the photograph nick crystal which forms pore 4a 
by anodic oxidation or anodization, compared with the case where etching is used, there is an 
advantage which can form high pore 4a of an aspect ratio at a few process. However, it is 
difficult to install and create the photograph nick crystal from which adjustable [ of the path of a 
pore or the period of a pore ] could not be carried out in the direction of a field of a medium 4, 
but the optical property differed. 

[0013] Therefore, the refractive index, the configuration of pore 4a, the size of pore 4a, and the 
grid kind differed from the period of an array etc. in the thickness direction or the direction of a 
field, and in order to have created the photograph nick crystal which can acquire two or more 
optical properties, there was a problem to which cost becomes [ a man day ] large highly. 
[0014] this invention aims at offering the manufacture method of the photograph nick crystal 
which can obtain easily the photograph nick crystal from which an optical property differs in the 
thickness direction or the direction of a field. 
[0015] 

[Means for Solving the Problem] Invention indicated by the claim 1 in order to attain the above 
mentioned purpose is characterized by having the 1st process which forms the base which 
consists of the matter with which crystal orientation differs either [ at least ] from an etching 
property in the thickness direction, and the 2nd process which forms two or more pores 
periodically arranged to the aforementioned base. 

[0016] According to this composition, the laminating of two or more media which have a crystal 
orientation different, for example is carried out on a substrate, a base is formed, and two or more 
pores periodically arranged on the surface of a base by methods, such as etching processing by 
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anodic oxidation, anodization, and photolithography technology and beam processing by the 
electron beam, are formed. Thereby, directions differ, a pore is formed and the photograph nick 
crystal from which the period of a medium and air differs in the thickness direction by the cross 
section is obtained. 

[0017] Moreover, invention indicated by the claim 2 is characterized by forming the matter from 
which a refractive index differs in the thickness direction according to the 1 st process in the 
manufacture method of the photograph nick crystal indicated by the claim 1 . According to this 
composition, the laminating of the 2-dimensionaI photograph nick crystal by which the 2- 
dimensional photograph nick crystal by which the medium of 1 and the air in a pore are 
periodically arranged in the direction of a field, and other media and air are periodically arranged 
in the direction of a field is periodically carried out in the thickness direction, and the photograph 
nick crystal which has two or more optical properties is obtained. 
[0018] Moreover, invention indicated by the claim 3 is characterized by making it these 
refractive indexes differ gradually in the thickness direction in the manufacture method of the 
photograph nick crystal indicated by the claim 2. 

[0019] Moreover, invention indicated by the claim 4 is characterized by having the 3rd process 
to which the cross section of the aforementioned pore is expanded by etching after the 2nd 
process in the manufacture method of the photograph nick crystal indicated by either the claim 
1 - the claim 3. 

[0020] According to this composition, the laminating of two or more media which have a different 
etching property, for example is carried out on a substrate, a base is formed, and two or more 
pores periodically arranged on the surface of a base in the 2nd process are formed. If a pore is 
furthermore expanded by etching in the 3rd process, of the difference in an etch rate, the paths 
of the pore of the medium of 1 and other media will differ, and will be formed. 
[0021] Moreover, invention indicated by the claim 5 is equipped with the 1st process which 
forms the base which consists of the matter with which physical-properties values differ in the 
thickness direction, and the 2nd process which forms two or more pores which applied voltage to 
the aforementioned base and were arranged periodically, and is characterized by carrying out 
adjustable [ of the applied voltage ] according to the part of the aforementioned base. 
[0022] According to this composition, the laminating of two or more media which have a different 
physical-properties value in the 1 st process, for example is carried out on a substrate, a base is 
formed, in the 2nd process, voltage is impressed to a base, and a pore is formed of anodic 
oxidation or anodization. And by carrying out adjustable [ of the applied voltage ] according to 
the part of a base, the periods of a pore differ and are formed. 

[0023] Moreover, invention indicated by the claim 6 is equipped with the 1st process which 
forms the base which consists of the matter with which physical-properties values differ in the 
thickness direction, and the 2nd process which forms two or more pores which added the 
magnetic field to the aforementioned base from the exterior, and were arranged periodically, and 
is characterized by to carry out adjustable [ of the direction of the aforementioned magnetic 
field ] so that the aforementioned pore may incline to the thickness direction of the 
aforementioned base. 

[0024] According to this composition, the laminating of two or more media which have a different 
physical-properties value in the 1st process, for example is carried out on a substrate, a base is 
formed, in the 2nd process, voltage is impressed to a base, and a pore is formed by anodic 
oxidation or anodization. According to the direction of a magnetic field, as for the ion accelerated 
by electric field, travelling direction inclines to the direction of electric field. Thereby, the pore 
which inclined according to the direction of a magnetic field is formed. 
[0025] Moreover, in the manufacture method of a photograph nick crystal that invention 
indicated by the claim 7 was indicated by the claim 5 or the claim 6, it is characterized by the 
aforementioned physical-properties value being at least one of a refractive index, crystal 
orientation, and the etching properties. 

[0026] Moreover, invention indicated by the claim 8 is characterized by forming the matter from 
which a refractive index differs in the thickness direction according to the 1 st process in the 
manufacture method of the photograph nick crystal indicated by the claim 5 or the claim 6. 
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[0027] Moreover, invention indicated by the claim 9 is characterized by making it these 
refractive indexes differ gradually in the thickness direction in the manufacture method of the 
photograph nick crystal indicated by the claim 8. 

[0028] Moreover, invention indicated by the claim 10 is characterized by having the 1st process 
which forms the base which consists of the matter with which physical-properties values differ 
in the direction of a field, and the 2nd process which forms two or more pores periodically 
arranged to the aforementioned base. 

[0029] According to this composition, two or more pores periodically arranged by anodic 
oxidation, etching processing, etc. are formed by arranging in parallel two or more media which 
have a different physical-properties value in the direction of a field, and forming a base. Thereby, 
the medium of 1 and the air in a pore can obtain the photograph nick crystal which has two or 
more optical properties that the 2-dimensional photograph nick crystal by which the 2- 
dimensional photograph nick crystal by which it is periodically arranged in the direction of a field, 
and other media and air are periodically arranged in the direction of a field was installed in the 
direction of a field. 

[0030] Moreover, in the manufacture method of a photograph nick crystal that invention 
indicated by the claim 1 1 was indicated by the claim 10, it is characterized by the 
aforementioned physical-properties value being at least one of a refractive index, crystal 
orientation, and the etching properties. 

[0031] Moreover, invention indicated by the claim 12 is characterized by adding a magnetic field 
to a medium from the exterior, and having the pore formation process which cuts two or more 
pores periodically arranged on the front face of the aforementioned medium. According to this 
composition, voltage is impressed to a medium and a pore is formed by anodic oxidation or 
anodization, for example. According to the direction of a magnetic field, as for the ion 
accelerated by electric field, travelling direction inclines to the direction of electric field. 
Thereby, the pore which inclined according to the direction of a magnetic field is formed. 
[0032] Moreover, invention indicated by the claim 1 3 is characterized by applying different 
voltage according to the part of a medium, and having the pore formation process which cuts 
two or more pores periodically arranged on the front face of the aforementioned medium. 
According to this composition, the substrate in which the medium was formed is dipped into a 
predetermined solution, and anodic oxidation or anodization is performed by allotting a substrate 
to an anode plate and impressing voltage. Thereby, from a front face, it acts as Chemicals and 
oxidization or the pore allotted periodically is formed in a base for a base. At this time, the 
voltage which changes with parts of a medium is impressed and adjustable [ of the period of a 
pore ] is carried out. 

[0033] Moreover, invention indicated by the claim 14 is characterized by forming the 
aforementioned medium on the substrate which consists of electrical resistance materials in the 
manufacture method of the photograph nick crystal indicated by the clairr. 13. According to this 
composition, according to the distance from the impressing point of voltage, a voltage drop is 
carried out by resistance of a substrate, and adjustable [ of the voltage impressed to a medium ] 
is carried out. 

[0034] Moreover, invention indicated by the claim 15 is characterized by forming the 
aforementioned medium on the ground formed with different resistance for every field in the 
manufacture method of the photograph nick crystal indicated by the claim 13. According to this 
composition, the voltage impressed to a substrate carries out a voltage drop by resistance of a 
ground, and adjustable [ of the voltage impressed to a medium for every field ] is carried out. 
[0035] Moreover, it is characterized by invention indicated by the claim 16 performing the 
aforementioned pore formation process by anodic oxidation or anodization in the manufacture 
method of the photograph nick crystal indicated by either the claim 12 - the claim 13. 
[0036] 

[Embodiments of the Invention] The operation gestalt of this invention is explained with 
reference to a drawing below. About the same portion as drawing 12 of the conventional example 
" drawing 15 of explanation, the same sign is attached for convenience. Drawing 1 is the cross 
section showing the manufacture method of the photograph nick crystal of the 1st operation 
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gestalt. As shown in drawing 1 (a), the laminating of the media 6 and 7 by which etching 
properties differ on a substrate 3 is periodically carried out in the thickness direction, and the 
base 21 which consists of a multilayer is formed. 

[0037] Media 6 and 7 can be formed by sputtering, vacuum evaporations or CVD, may carry out 
a laminating using a different material, and may dope other materials during membrane formation 
of a desired material. Next, as shown in drawing 13 mentioned above, in a pore formation 
process, patterning of the resist 1 1 is carried out to a request configuration with 
photolithography technology, and it **********s by RIE etc. 

[0038] Thereby, as shown in drawing 1 (b), the pores 6a and 7a which are cut in the thickness 
direction of a base 21 and which were arranged periodically can be obtained. Consequently, the 
laminating of the photograph nick crystal which consists of a medium 6 and the air in pore 6a, 
and a medium 7 and the photograph nick crystal which consists of the air in pore 7a is carried 
out. Next, the path of Pores 6a and 7a can be made large by being immersed in a predetermined 
etching reagent in a pore expansion process. Since it has the etching property that media 6 and 
7 differ, at this time, as shown in drawing 1 (c), Pores 6a and 7a can be made into a different 
path. 

[0039] Thereby, when the refractive indexes of media 6 and 7 differ, at cross-section G-G, 
media 6 and 7 are periodically arranged in the thickness direction, and a medium 6 and air can 
obtain the photograph nick crystal which has the periodic structure of the false three dimensions 
periodically allotted in the thickness direction by cross-section H-H. 

[0040] Moreover, since the pores 6a and 7a of a path which is different even if the refractive 
index of media 6 and 7 was the same are formed, in drawing 1 (c), an optical property which is 
different according to the incidence position of an incident light like arrows X1 and X2 is 
acquired. 

[0041] Therefore, as shown in this drawing, the photograph nick crystal which multilayered the 
2-dimensional photograph nick crystal which has an optical property which is different according 
to the incidence position of an incident light like arrows X1 and X2, and the photograph nick 
crystal of three dimensions can be created by the low cost according to 1 time of a pore 
formation process. Moreover, as shown in above-mentioned drawing 1 5 t even if anodic oxidation 
or anodization performs a pore formation process, it can acquire the same effect. 
[0042] Next, drawing 2 (a) and (b) are the perspective diagrams and cross sections showing the 
manufacture method of the photograph nick crystal of the 2nd operation form. Pore 22a is 
formed of the pore formation process using the anodic oxidation and anodization which show this 
operation form to etching or drawing 15 shown in the base 22 which has a refractive-index 
distribution in the thickness direction (the inside of drawing, the vertical direction) at above- 
mentioned drawing 13 . 

[0043] The base 22 which has a refractive-index distribution can dope other matter during 
membrane formation of a desired material, and can create it by carrying out adjustable [ of the 
amount of doping ] gradually. Moreover, the matter which dopes may be changed gradually and 
the material which forms membranes may be changed gradually. 

[0044] Thus, the photograph nick crystal 1 obtained can create the photograph nick crystal 
which has an optical property which is different according to the incidence position of an 
incident light like arrows X1 and X2 by the low cost according to 1 time of a pore formation 
process. Moreover, the path of pore 22a can be made large by being immersed in a 
predetermined etching reagent in a pore expansion process like the 1st operation gestalt. If a 
base 22 has the distribution of an etching property in the thickness direction at this time, as 
shown in drawing 3 , pore 22a can be made into a different path in the thickness direction. 
[0045] The photograph nick crystal which has a further different optical property according to 
the incidence position of the thickness direction of an incident light by this can be obtained. 
Moreover, like the 1st operation form, if etching properties differ even if the refractive index of a 
base 22 is the same as that of the thickness direction, adjustable [ of the aperture ] can be 
carried out in the thickness direction according to a pore expansion process, and a different 
optical property according to an incidence position can be acquired. 

[0046] Next, drawing 4 is the plan showing the manufacture method of the photograph nick 
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crystal of the 3rd operation form. As this operation form is shown in drawing 4 (a), the media 6 
and 7 by which refractive indexes differ are installed in the direction of a field (direction parallel 
to space), and the base 23 is formed. And as shown in drawing 4 (b), Pores 6a and 7a are formed 
in a base 23 of the pore formation process using the anodic oxidation and anodization which are 
shown in etching shown in above-mentioned drawingj_3 , or drawing_1_ 5 . 
[0047] The base 23 put side by side in the direction of a field can create the media 6 and 7 by 
which refractive indexes differ by the following methods. First, a medium 6 is formed by 
sputtering etc. Next, patterning of the field of a medium 7 is carried out by the photolithography, 
and it **********s. Next, a medium 7 is formed and the field of a medium 6 is **********ed by 
the thickness of a medium 7. 

[0048] According to this operation form, the 2-dimensional photograph nick crystal by which the 
2-dimensional photograph nick crystal by which the air and the medium 6 in pore 6a were 
arranged periodically, and the air and the medium 7 in pore 7a were arranged periodically is 
allotted to the position where it differs within the same field. The photograph nick crystal which 
has an optical property which is different by this according to the incidence position of the 
incident light which carries out incidence in the position where it differs within the same side can 
be created by the low cost according to 1 time of a pore formation process. 
[0049] Moreover, the photograph nick crystal of dra win g 4 (b) can make large the path of Pores 
6a and 7a by being immersed in a predetermined etching reagent in a pore expansion process. If 
it has the etching property that media 6 and 7 differ, at this time, as shown in dra win g 4 (c), 
Pores 6a and 7a can be made into a different path. 

[0050] Although it can carry out adjustable [ of the path of Pores 6a and 7a ] by patterning by 
this when etching performs a pore formation process, when anodic oxidation or anodization 
performs, it can carry out adjustable [ of the path of Pores 6a and 7a ] according to a pore 
expansion process. Therefore, the photograph nick crystal which has a further different optical 
property according to the incidence position of the direction of a field of an incident light can be 
obtained. 

[0051] Moreover, like the 1st and the 2nd operation form, the media 6 and 7 of a base 23 may 
have a the same refractive index, even when etching properties differed and anodic oxidation or 
anodization performs a pore formation process, adjustable [ of the aperture ] can be carried out 
in the same field according to a pore expansion process, and an optical property which is 
different to the incident light which carries out incidence in the incidence position where the 
directions of a field differ can be acquired. 

[0052] Moreover, as shown in dra win g 1 1 , the waveguide by the medium 7 can be constituted by 
arranging a medium 7 on a L character type, and forming a base 25. Therefore, at a Prior art, a 
waveguide without the loss crooked in the impossible acute angle can be created by the low 
cost. 

[l ?j3] Next, the 4th operation form is explained. In case a desired medium is formed on a 
substrate by sputtering, vacuum evaporationo, or CVD, a substrate 3 is made to incline, among 
drawing, as shown in drawing 5 (a), if a medium 8 is formed from the upper part, the direction of 
crystallographic-axis 8b will incline to a substrate 3, and a medium 8 will be formed. If a pore is 
formed in this medium 8 according to etching, anodic oxidation, etc., as shown in drawing 5 (b), 
pore 8a is formed according to crystallographic-axis 8b, and pore 8a inclines to a substrate 3. 
[0054] The 4th operation form using this property is shown in drawing 6 and drawin g 7 . Drawing 
6 (a), (b), and (c) are the Ath page of drawing 7 , the Bth page, and a cross section parallel to the 
Cth page, respectively. With this operation form, the laminating of the media 9p, 9q, 9r, and 9s by 
which the directions of crystallographic-axis 9b differ is carried out, and the base 24 is formed. 
[0055] Media 9p, 9q, 9r, and 9s are in the state made to incline so that the point p in drawing 6 
(c), Point q, Point r, and Point s may be separated from space to the upper part, and are formed 
in the direction of crystallographic-axis 9b different, respectively by forming membranes from 
the upper part distant from space. 

[0056] And pore 9a is formed in a base 24 of the pore formation process using the anodic 
oxidation and anodization which are shown in etching shown in above-mentioned drawjng 13 , or 
drawing 15 . Since pore 9a is formed according to crystallographic-axis 9b at this time, it 
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becomes spiral as shown in drawing 7 . 

[0057] Each class which consists of the media 9p-9s by which the laminating was carried out 
forms the periodic structure of the direction of a field where the refractive index of a medium, 
the path of a pore, the period of a pore, etc. are the same. In the thickness direction of a base 
24, it becomes the periodic structure where Media 9p-9s were periodically arranged as the air in 
pore 9a, every four layers. Therefore, the photograph nick crystal of three dimensions can be 
created by the low cost according to 1 time of a pore formation process. In addition, pore 9a can 
be formed more for the inclination direction of a base 24 in the shape of [ smoother ] a spiral 
fragmentation or by making it change continuously and forming membranes. 
[0058] Moreover, the photograph nick crystal which has a more complicated optical property can 
be obtained by carrying out the laminating of the medium by which the directions of a 
crystallographic axis differ, and forming it as bases 21-23 of the 1st - the 3rd operation form 
which are shown in above-mentioned dra_wingj - drawin g 4 . 

[0059] Next, the 5th operation form is explained. Drawing 8 (a) is drawing showing the state 
where pore 10a was formed according to the pore formation process using the anodic oxidation 
or anodization which forms the media 10, such as aluminum, by membrane formation etc. on a 
substrate 3, and is shown in above-mentioned drawing 15 . At this time, the magnetic field is 
added to the medium 10 from the exterior. 

[0060] If the enlarged view of pore 10a is shown in drawin g 8 (b), in performing anodic oxidation, 
for example, voltage is impressed to a substrate 3 and electric field E act on the oxygen ion 1 6 
in the electrolytic solution. Thereby, the oxygen ion 16 investigates pore 10a in the direction of 
electric field E t and forms oxide 10b, such as a porosity alumina, in it. Furthermore, to the oxygen 
ion 1 6, electromagnetic force F works among drawing by adding a magnetic field in the direction 
perpendicular to space at a longitudinal direction. Thereby, the oxygen ion 16 inclines and 
advances to the front face of a medium 10, and pore 10a inclines and it is formed. 
[0061] Therefore, it can perform forming a spiral pore like the 4th operation gestalt shown in 
above-mentioned drawing 7 by carrying out adjustable [ of the direction of the magnetic field 
applied to a medium 10 in the case of anodic oxidation or anodization ]. Consequently, the 
photograph nick crystal of three dimensions can be created by the low cost according to 1 time 
of a pore formation process. 

[0062] Moreover, in case a pore is formed for the bases 21-24 of the 1st - the 4th operation 
gestalt which are shown in above-mentioned drawing 1 - drawing 7 by anodic oxidation or 
anodization, the photograph nick crystal which has a more complicated optical property can be 
obtained by applying a magnetic field to bases 21-24. 

[0063] Next, drawin g 9 is drawing showing the 6th operation gestalt. On a substrate 3, the media 
10, such as aluminum, are formed of membrane formation etc., and the power supply 13 which 
impresses the voltage of a substrate 3 in the case of anodic oxidation or anodization ir> 
connected to the edge of a substrate 3. A substrate 3 consists of electrical resistant materials, 
such as carbon and an iron nickel alloy, and has different resistance according to the distance 
from the impressing point Q of the voltage by the power supply 1 3. 

[0064] For this reason, if the anodic oxidation or anodization which impresses voltage to a 
substrate 3 and is shown in above-mentioned drawing 1 5 is performed, voltage with it will be 
impressed from the impressing point Q in a near position. [ a small voltage drop and ] [ high to a 
medium 10 ] In a position distant from the impressing point Q, a voltage drop is large and low 
voltage is impressed to a medium 10. 

[0065] The period P of pore 10a has so small that it goes to an arrow D 2-way in order to carry 
out proportionally [ abbreviation ] at the voltage impressed the period P of pore 10a, and the 
period P of pore 10a becomes large, so that it goes in the arrow D1 direction. Therefore, by 
forming a substrate 3 by the electrical resistance materials which have desired resistance, the 
period P of pore 10a can obtain the period of the request which changed gradually, and can 
obtain the photograph nick crystal which has a complicated optical property. 
[0066] Moreover, in case a pore is formed for the bases 21-24 of the 1st - the 4th operation 
gestalt which are shown in above-mentioned drawing 1 - drawing 7 by anodic oxidation or 
anodization, the photograph nick crystal which has a more complicated optical property can be 
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obtained by forming a substrate 3 from the electrical resistance materials which have 
predetermined resistance. 

[0067] Next, drawing 10 (a) and (b) are the side elevations and plans showing the 7th operation 
gestalt. The upper surface of the conductive substrate 3 is divided into fields R1-R5 by the 
insulator 14 of Si02 grade. The ground layer 12 which consists of electrical resistance materials 
on a substrate 3 is formed in each fields R1-R5, and the media 10, such as aluminum, are formed 
of membrane formation etc. on the ground layer 12. A power supply 13 is connected to a 
substrate 3, and the anodic oxidation or anodization shown in above-mentioned drawing 15 is 
performed by impressing voltage to a medium 10. 

[0068] The ground layer 12 of each fields R1-R5 is formed so that resistance may differ, and 
different voltage is impressed to the medium 10 of each fields R1-R5 by the voltage drop by the 
ground layer 12. in order that the period P of pore 10a may carry out proportionally 
[ abbreviation ] at the voltage impressed — each field R1- pore 10a of a different period for 
every R5 is formed The ground layer 12 of each fields R1-R5 may carry out adjustable [ of the 
resistance ] with the thickness of electrical resistance materials, as shown in this drawing, and it 
may form different electrical resistance materials. 

[0069] Thereby, with the 6th operation gestalt shown in above-mentioned drawing 9 , it can 
carry out adjustable [ of the period of pore 10a ] from the impressing point Q for every field of a 
desired configuration to adjustable [ of the period P of a pore ] being carried out to the shape of 
a concentric circle. Therefore, the photograph nick crystal which has a different optical property 
according to a different incidence position in the direction of a field of two or more incident 
lights can be obtained. 

[0070] Moreover, the photograph nick crystal which has a more complicated optical property can 
be obtained by forming the ground layer which was divided between a substrate 3 and bases 21- 
24 in the bases 21-24 of the 1st - the 4th operation gestalt which are shown in above- 
mentioned drawin g 1 - dr awin g 7 when forming a pore by anodic oxidation or anodization and 
which has predetermined resistance for every field. 
[0071] 

[Effect of the Invention] According to invention of a claim 1 , by cutting two or more pores 
arranged periodically, a path differs on the front face of a base on which crystal orientation 
differs from an etching property in the thickness direction from a direction, and a pore is formed 
in it. The photograph nick crystal which has a different optical property according to the 
incidence position of an incident light by this can be created by the low cost according to 1 time 
of a pore formation process. 

[0072] Moreover, since the matter with which refractive indexes differ is formed in the thickness 
direction according to invention of a claim 2 and a claim 3 The 2-dimensional photograph nick 
crystal by which the medium of 1 and the air in a pore are periodically arranged in the direction 
of a field, The laminating of ttw 2-dimensional photograph nick crystal periodically arranged in 
the direction of a field is periodically carried out in the thickness direction, and other media and 
air can create the photograph nick crystal which has two or more optical properties by the low 
cost according to 1 time of a pore formation process. 

[0073] Moreover, since the cross section of a pore is expanded by etching according to 
invention of a claim 4, if the pore formed in two or more media which have a different etching 
property is expanded by etching, it will be formed so that the path of the pore of the medium of 
1 may differ from the path of the pore of other media by the difference in an etch rate. 
Therefore, the photograph nick crystal which has a different optical property in the thickness 
directions, such as a three-dimensions photograph nick crystal, can be obtained easily. 
[0074] Moreover, according to invention of a claim 5, adjustable [ of the period of a pore ] is 
carried out by carrying out adjustable [ of the applied voltage ] according to the part of a base, 
and forming a pore. Therefore, the period of the request from which the period of a pore changed 
gradually is obtained, and the photograph nick crystal which has a complicated optical property 
can be created by the low cost according to 1 time of a pore formation process. 
[0075] Moreover, according to invention of a claim 6, the pore which inclined in order that 
electromagnetic force might work to oxygen ion etc. is formed by forming a pore, applying a 
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magnetic field from the exterior. Therefore, it can perform forming a spiral pore by carrying out 
adjustable [ of the direction of a magnetic field ]. Consequently, the photograph nick crystal of 
three dimensions can be created by the low cost according to 1 time of a pore formation 
process. 

[0076] Moreover, according to invention of a claim 7 - a claim 9, since a base has a different 
refractive index in the thickness direction, crystal orientation, and an etching property, it can 
create a more complicated photograph nick crystal. 

[0077] Moreover, according to invention of a claim 10 and a claim 11, by cutting two or more 
pores arranged periodically, a path differs on the front face of a base on which physical- 
properties values, such as a refractive index, differ in the direction of a field from a direction, and 
a pore is formed in it. The photograph nick crystal which has an optical property which is 
different by this according to the incident light which carries out incidence in the position where 
it differs within the same side can be created by the low cost according to 1 time of a pore 
formation process. 

[0078] Moreover, according to invention of a claim 12, the pore which inclined in order that 
electromagnetic force might work to oxygen ion etc. is formed by forming a pore, applying a 
magnetic field from the exterior. Therefore, it can perform forming a spiral pore by carrying out 
adjustable [ of the direction of a magnetic field ]. Consequently, the photograph nick crystal of 
three dimensions can be created by the low cost according to 1 time of a pore formation 
process. 

[0079] Moreover, according to invention of a claim 13, adjustable [ of the period of a pore ] is 
carried out by carrying out adjustable [ of the applied voltage ] according to the part of a base, 
and forming a pore. Therefore, the period of the request from which the period of a pore changed 
gradually is obtained, and the photograph nick crystal which has a complicated optical property 
can be created by the low cost according to 1 time of a pore formation process. 
[0080] Moreover, according to invention of a claim 14, by using electrical resistance materials for 
a substrate and performing anodic oxidation or anodization, adjustable [ of the voltage impressed 
to a medium ] can be carried out, and it can carry out adjustable [ of the period of a pore ] 
easily. 

[0081] Moreover, according to invention of a claim 1 5, it can carry out adjustable [ of the period 
of a pore ] easily by establishing the ground of having resistance to a medium for every field, and 
performing anodic oxidation or anodization. Moreover, the pore of a desired period can be formed 
for every field. 

[0082] Moreover, according to invention of a claim 1 6, it can carry out adjustable [ of the 
direction or period of a pore ] easily by performing anodic oxidation or anodization and forming a 
pore. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the manufacture method of the photograph nick 
crystal of the 1st operation gestalt of this invention. 

[Drawing 2] It is drawing showing the pore formation process of the photograph nick crystal of 
the 2nd operation gestalt of this invention. 

[D ra wi n g 3] It is the cross section showing the pore expansion process of the photograph nick 
crystal of the 2nd operation gestalt of this invention. 

[Drawing 4] It is the cross section showing the manufacture method of the photograph nick 
crystal of the 3rd operation gestalt of this invention. 

[Drawin g 5] It is the cross section showing the manufacture method of the photograph nick 
crystal of the 4th operation gestalt of this invention. 

[ Drawin g 6] It is the cross section showing the manufacture method of the photograph nick 
crystal of the 4th operation gestalt of this invention. 

[Drawing 7] It is the perspective diagram showing the manufacture method of the photograph 
nick crystal of the 4th operation gestalt of this invention. 

[D raw ing 8] It is the cross section showing the manufacture method of the photograph nick 
crystal of the 5th operation gestalt of this invention. 

[Drawing 9] It is the cross section showing the manufacture method of the photograph nick 
crystal of the 6th operation gestalt of this invention. 

[Drawin g 10] It is drawing showing the manufacture method of the photograph nick crystal of the 
7th operation gestalt of this invention. 

[Drawing 11] It is drawing showing other photograph nick crystals formed by the manufacture 
method of the photograph nick crystal of the 3rd operation gestalt of this invention. 
[Drawing J 2] It is the perspective diagram showing the conventional photograph nick crystal. 
[ Drawin g 13] It is the perspective diagram showing the manufacture method of the conventional 
photograph nick crystal. 

[ Drawin g 14] It is the cross section showing the conventional photograph nick crystal. 
[ Drawin g 15] It is the perspective diagram showing other manufacture methods of the 
conventional photograph nick crystal. 
[Description of Notations] 

1 Photograph Nick Crystal 

2 Lightguide 

3 Substrate 

4, 6-10 Medium 

5 Porosity Alumina Layer 

11 Resist 

12 Ground Layer 

1 3 Power Supply 

14 Insulator 
16 Oxygen Ion 
21-24 Base 
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3S1 0tclBiS^n/c7* hi? **SS08i£:frffilc:tel> 
r, ttEttt^tsntr*. ttM**«atfi»^>^» 
tt©5l>&< 4<b l-5t*SCt*8til/tl^. 
[003 1 ] *fciS*JS 1 2fciEttS*lfc»J!&, «* 

c x jttT#fl# wwgiks* Lxtmtz. ctac* 

[0032] g/ciS*3I 1 3CcfBiS3ftfc&sjli, $® 
©»ttccj£CTRft*«E*Jn*.r, OTB««©*fflcc 
mmmc&m l fc««©a»*i!ntarf s?L»»jflo:«* 

EOT«E*ffllnrr S C 4tc<fc 0 BffiKit*/c«fiiffi^ 
{bSStv «*cc»JB«inK:ESnS7t»3&««MESn 

[0 033] 1 4ecEtt3nfc«W«» IS* 

« 1 3 CClBSt? tittv th^y ^tta©HJt*ffi«:fel» 
iJIB«H*ffiKttf4^e)^SSfi±«:^L/fcCi 

^aiott^o t4)fMKcj:&&. m;£oenjjn^> 

[0 034] ttdmm 1 5 CCgBfiS$h/c^«. IS* 

m \ 3iciBSS3n/c7* h^-y^is»©«jfi*ffiK:fc^ 

[0 03 5 ] $/clS*^ 1 6«CEtt3ftfc*MB«, IS* 
SI 2-IS*Sl 3<Z>^r*i*>«cg2K3tifc7* hij 
^ISa©Hit3fffi«c*$^r. 8JE?L»«flcXa*l»a» 
{b*/ctt»ffifbisS«:<fc ^tT 5 c 4 £«fSJ(4 

[0 03 6] 



♦JRl/TRW**. ttfH©«S±, ffi*fli©01 2-0 

1 5iRI-©«»K;o^rttia-©«F#«:Wl/'CO-5 0 
H 1 MB&«©7 * h x * **8fl©»ifi#ffi** 
•fBrffiHr**. 01(a) fc5VfJ:5K:, St£3_bK: 
Bi??> *»te©JWc4ttEft6. 7*s«**filK:HJ8 

[0 037 ]$lt6> 7tt, 3M»tl> 
«CVD«fcJ:9tfH**C£**-C*, iut&tm*jfl 

*F-e>^LriJ:i>. Jtoc, mraiO/c@ l stent 

tc^^u^xh 1 i*^gj&ttccrc*-^>^u RI 

[0038 ] CtlK<fc9, 01 (b) KTjVr^fc. S 
#2 10***l»fcDO»3ti*JSJHWK;E^JStifc?L« 
6a. 7a*»*t<fc#T#*. ^©*£m* ^6i?L 

tarn eiPxDS&frmzy * h-v9&&±imm 

jSfcffiBT £C<bKJ:9?lS56a, 7a©S^]£<tS 
C^tn, C©B*, «B6, 7 #fKc*x 

«Ftt*Wl/ri^©r, 01(c) «c5W\fc5cc, ?l« 
6a, 7a£^&*&KT£t <b#T££. 

[0039] cti«cj:9. mne. 7©B*r*3&sa<cs 

[00401 1/c, «H6, 7©JB*r*MSJCr*oT 
feRftofcg(0?L»6a, 7 aJMKjaSftfcfcafr, 01 
(c) CCfcl>T, *BIX1, X2©J:5KAW*©AI* 

[004 1 ]ftoT, Wmttm?&*>fc, *EPX1, X 

2 ©J: 5 CC A»*©A»tiWCJ£i;T Jtt S^W^ft 

*w-rsr»7c©7* hx5r^is»*^wbC/^7* h 

x ? £tS»^ =&7C©7 * h x 5, ?«a& 1 §l©?L$fl 

[0 04 2] ^tC02 (a) , (b) »»2Htk^)B© 
7 * h x „ ^*SS©S{S^ffi^^r^m0SO'»r®0r 

*»W*Wr5Bft2 2te, 8yi2i}©0 1 3tc^1"x^ * 

«»JiSIS«cJ:»)?L»2 2 aJWBfltStiS. 
[0043] /Bff*#ffi**'r*£tt2 2 tt % R>rg©tt 
«©Bffl*ecttfl[«ill*K-t>yL. F-fcT>*«* 



(5) 1SW2 0 0 l - 2 7 2 5 6 6 
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[0 044] C©<k5KUTS€>*i*7* hx? **Sli 
l tt^EPX K X 2 ©J: 5 KAIt#©At4{4Sfc}£OT 
gft 5*5W»tt**-r * 7 * h x 9 *£Jt* l HO?L 

©X9^>yffiCCgiSrSCi«:J:0, ?lg|52 2 a©a 
10 *ffi<"T*C c©»* S«2 29W»^A 

tex*/*>yftt$©#^£W?£<^ H3 9 
«c, ?LS2 2a*«*^fcS&saert-ac£#r* 

[0045]cncc<fc^, AW*©»*#r6JOAWfiU» 

S»2 2»»**i«ii«:H*f**«Hi;"C*or«>x9^> 
^tt*^n«?LSI5S£AX^ <fc oTftSfc/K^K 

20 

[0 04 6] H4tt»3SOBB»©7* hx 9 ^ 

tai©«*^*«T¥fflH"c**. *xifc#«2H4 

(a) CC^-Tct^tC, »*2 3»B!fr*©*ft*IBBR 
6, 7#ffi#6l (ttfflCcWftt#lft) IcfflglZtiXBlS, 

3ftri>&. ^ur, 04 (b) fcjR-rj^w:, Ma© 

01 3Ct^-fx?*>#£/c«01 5K3THffi®tft-£ 
»S<b«*ffll^c?L»*JSSIgK:j:»)«*2 3K?LSii6 
a v 7a«?ti^ fl 

[0 04 7] Hff*©»ft*«W6, IZWmKftWL 

30 ufcSf*2 3«jyT©<t^^ffir^0c'rsci^rt 
*oc, »K7©««*7* hyyy^7^«cj:0^*- 

» 6 ©««*«« 7 ©« frfttcttX y*>>/TZ>. 

[0048] xmamtczzt , a ^©^i 
6 1 &mmwgffli titc-xjtv * v x v 

-#tg7* hX9^ttfti*«H-ffirt©Stt*ffiB^ie 

s*iri>*. cntcd:^, B-ffirt©afe&fiBiK:AW 

47* hx 9 ^j4ft*i@©?L»»«ie«:<fc»)fi=i^ 
[0 04 9] tft s 04 (b) ©7* hxv^ttWS. 

aaatfciafc*Jt»rBW£©x » ^> yfficcritBT^ c 

iCCcfc^^LSPe a, 7a©a*E<r*Ci*«-C**. 

04 (c) £^T<fc5fc:, ?L0(56a, 7atWt4 

[0 05 0] CftfcJ:^ a«0)SSIS«:X9^>y*c 
50 <fcf3tf5»^«^^-x>ytcJ:or?L»e a. 7 a© 
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JB^tCfeOTfc, ?L»4£*Ig«:<tor7La6a. 7 a 

[0 0 5 1 ] tit. *1. Jft2lBt0Btt&mtttc % g{* 
2 3©$ft6, 7 BWWMBCr* 

ig-HrtToBCU BB*ifiJ©a&*AW(4«CCAI*-r* io 
AW«c»UTR4&**aW«ttf»*C isWT**. 

ffl«cELr«*2 5*jiaaE'r4citt:j:or % &g7«: 
[ 0 0 5 3 ] »4MW«Cot»TBMB**. X 

'<9 a»*^ttcvD»ccj:os«±cc3fa 

©««*flaW&IBfc % 05(a) fcSW\l:9«:. Sffi 

WMtii, 05 (b) K5VrJ:3fc. A*8a# 
ISfl*8bKj£0TJ&*Sti, 7L8R8 aMffi3(ctfl 

[0 0 54] COttV«fyffl0^94«ttSS«ia6. 

H7fc7jcr. Be u> k (b), (c)«^n-en^ 

7 OA®, BIS, Cffifc«TttKSHB?**. 
•Ctt. 5e H H Bi»9b(D^[Dj^cC^®9p, 9q, 9 
i\ 9 s*mmLXm#2 4ftB!&2tiX^Z> 0 30 
[0 05 5] $119 p, 9q, 9r, 9stt, 06 
(c) KfcttS&p, jSq, MEs*KEH*6±* 

b©*rt«c}Brt8*irir>*. 

[005 6] ^UT, gtt2 4tCtf, «»©H1 3tC^ 
■fx 9 ^>^*/diH 1 5 tc^-rWfiWk-^BSfbiS* 
fflCi/c?L»»J«IHCi:J:07L»9a3&s»Jasns. C© 

[0 05 7 ] «JB3*ifc«W9p-9 s*>6tt*«JI 

». KK©mr*> ?Las©&> n^jmwrabB* 

filOHJB***^^*. »*2 4©«##|nJK:tt4JB 
SK7LSP9 a p-9 s ttmnms 

t£A& 1 H©affl»fiSI8tC J: 0 fi= * h "CfWET * C 
im^. AS, S(*2 4©<Si4^[fiJ^J:0*ffl»{fclSU 

[0058 ]^/c, ltjfi©Hl^H4tc^-rJBl-»3 50 



1$H2 0 0 1 -2 72 56 6 
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^»<§©8f*2 i -2 3 tur, msMowwn* 
mnz&mbXJtmt2>ctic£iX % <fc9«MG&* 
WBttswr*?* hi9^eft*»ict3wr* 

So 

[0 05 9];xcc % »5*fls»!8K:oc»T»wr&. 0 

8 (a) tt, »«3±«:7iUSi«>A»©JHIl 0£$ 
BBf«:j:9®Stl/r«fa<DHl secjSTHffiBHbifctt 

frhmn&mz.htix^z>. 

I 0 0 6 0 ] H» 1 0 a©&*;0£0 8(b) GtTjVf 
<t, m«»ffiB{t4*T5 a«3«:«E*«Hl 

lOaSrJIOTtfT, &R%T)\< S *«MMt» 1 0 b 

F#ffl<. CftfcJ:*). BBR-f*>l 6»WX1 o©st 
HfcttLTGH&LTjlftU ?Lgfll 0 ajW8&LT»Ja 

[ooenssot, »«iMkas fctt»»fcfiS©HK:« 
hi ofc^sawo^wioia-rsctKij:*), wa 

©H7«c*-r»4JBBBjBiH«tc, «ttttt©7L«*» 
fiW*C<fc£#"C**. *©«*, SKjc©?* hX9 

i H©a»*sa:a«:<fc ofi=i^ hrffsw-s 

[0 06 2] tft % tta©BlHS7fc*Vr*l--JM 
Hfll®JS©S(t2 1 -2 4«HfiKfkkA:»IMHk0UC 
^QTLStXHt-rSIICC. i»2 1^2 4«cWt*» 

[0 06 3 ] h 9 t*jg6 mmm*7fi-tmv$> 

Sffi3±£teT;i^x<}A^©&m 0^fiER«(c 
J:0»atSti, »SK{t*/c«»ffifkJ^©KK:SS3© 

^E«nJn*ramasi 3*J*fi3©iB»ccjs«snrc> 
as 3 tt*-#>*»x 7 ^;i^^©«fia#»^ 

mail 3tcJ:^m©fcn»n*Q^^©^lSt«:i£ 

[0 06 4] c©/c^ t a«3fc«3E*Enabr«a© 
e^bmh $ na o auoiftQ* ea^(4nr &m&mT& 

**<IUtl 0«C«C»«EE*«EnllDS*i*. 
[0 06 5]?L»10a©H«P», EP»D$na^EtC 
*Jt«1"*fc«>, &EPD2#|oKCfT<g?LaU 0 a©Ji 
JHP*J/h3 < , ^EHD I ^r&JCCtf < fI?LSP l 0 a omm 
P*«**<ft*. ffl^t, ^a©»!ftffl«:Wra»!SW 
»(cJ:0«B3*r»jar*Ct«:J:or, ?LS5l0a© 
■JB P*m ^ «c»k L /cBfT^©iH»i^f#a Cim, 

wift^wwtt*** * 7 * h x 9 tfe&zm c t 
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**r£&. 

[0 06 6 ] £tc. mi£<DM 1 -07 0C^*rH 1 -^4 

&tam<DW*2 1 - 2 4*«fi«fb*fcttHW{t««: 
[0 06 7 ] Jfcfc. BIO (a), ( b ) ttl&7 

m&Tjkt&mwRvywmv&z. 3 ©± 

ffi«» S i 0,«CDJ61K#1 4fcJ:0SgJs!iR 1-R5K 
#W3*irc>*. &$Ii$R 1-R50ctt, St£3±Kffi 10 
ta*t!4^e>JSS4TiftlBl 23MBfiJtS*i» TttJBl 2±CC 

[0 06 8 ] S^iSR 1 -R SOTJfcl 1 2 tt&ffifltf 
■ft*J:9K:»rt3n. T«M1 2fcJ:**E»TfcJ: 
or, &«*R 1-R50JBW1 0fc«R&*«E#B3 

mztiZo a»i o aoji»iP«, irons nsnEKiiis 

tb«T*fc«k »««Rl^R5»fiCRtt*HJH©?L» 20 
10a»^n^. &«gmiMl5(DT»JBl 2 

[0 06 9] CtiCC<fc0. lifj4<DH9«:^'r»6**» 
ffir WEPJD^Q 6 H*Rtteca»DJ«B P 3 ft 

[0 07 0] *fc, jjy$©^-^7fc^3il -®4 30 
Se»»«©«*2 1-2 4 «M«MI:Sft:»IMfUEK: 
*0?L»*JB««IR«: % Sffi3<L»*2 l-24<t<D 

[007 1] 

■nwK^JLrfc^RoaawiBiw- 4 c t &c & *> % a 
«Stta*>#mw««cor*rts*i*, cncc<fc5, aw 40 
^AWtt«ccj£Dra&4*^flW^*W-rS7* h 
- » **S** 1 BoaaWfilttBfcJ: Off a * H rf&£ 

[0 07 2] */c»*S2, W3Ra3©»9BtCj:4i, 

ii*#i^{cJiJf$<DSft4«JS*^flcUr^4(Z>r, - 
©JSW <b ?LS0I*J€>£^ £ tfffitffiteHJHWfcKW $ ft 4 

* b - 9 *teA£ 1 B©a«BBfiSXg«: <fc 0 f£n * h r so 



«fH2 0 0 1 -272 56 6 
12 

[0073]^ 4 ommxh t % a»©Ka 

tttt* *att©«»ec»isE $ titcR®* x ? * > * 

K&wt-ktht, x?*>y»K©si>«:,fcor-© 
j#<*ft£e fi£-?r. SJSc?* h^9^3B*9©H»* 

[0 07 4] *ya»«3I5©«9«Cj:a4 4 »*<DSI5fi 
tcj£ Dr EP»D«E«: bJS L r ?L»* JgJiW 4 C <b K <fc -3 

t*y* Fiy^*ll*lH©5fLWaiaK:J:0ff=i 
* hrft^-f£C£#r££o 
[0 07 5] S^^8a*H»Cj:S£. fttt*>6B 

j|i*^ra»**jssr-5c4(cj:9, «sw*>§tc 

BI*^W*o!Btrac±ICJ:0, «tttt©a»«r»fiR 
tifi« 1 H©a«8»SI8«: <fc 0 ffi a * h "CfWtf 4 C 

±#r*a. 

[0 07 6] */cift*^7-HI*^9©*^tC<t4i, 
[0 07 7] Sfctt*Bl 0, H«ai 1©»W«CJ:* 

flw#tt*«-r 4 ? * h x v ^fe H ^^ i @©a»»atig 
[0078] ttammi 2o§mtt&z>t* waj^e 

? 1 ®<DHffl&f&JMfc J: 0 ff ^ ^ h -CfftM" 

4c^^r#4o 

[0 07 9] $/cii*^l 3©*W«CJ:&4. Si^coBU 
tll[CcjSDrEntt^*^Lra»*»SE-raC(!:«:J: 
or?L»©HWrt«3J£3*i*. ^^t:^ JLSOHJB^ 

WT^^* hX9^«Ji*iH<oa»»«xa«:ioff 

[0 08 0] */c«*3Il 4©»IBCCJ:S4, SStCffi 
0, «R«cH«iP3ti*«E*^*brB*«c?LaK)««l 
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[0 0 8 1 ] *fc»3»Il 5<D»WCJ:**, 

[0 08 2] sfcMtgu 6<D§mtc£z>t> mmtit 

*fcBtliWfc««ffr>r?L««atr*ct«:J:0, ffi 



(8) «ffl2 0 0 1 -2 7 2 56 6 
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[13 1 0 ] W^I7 7 * h 9 ?&fi 

[gun *n^©»3 wmm>-y * h - 9 m& 

[HI 2] h-9^tt»t«Ttt«Hr* 



[01] *»?a<DJB 1 SBBKB©? * h - f ^JSb b h io ffllt^, 



[02] 2 mfofcBvy *Y~? * ISA 

oiimfckxmz^t Wat * * e 

[04] #IMB©*3!W*«©7* h-?*tSA 

[0 5] *^©®4HSI^CD^* h~?£*£(fl 

[06 ] **W©»4SaBei»D7 *Y-v *£A 20 5 £31»TJl> 5 +M 

[07] **W©»4JB»»»©7* h-?2ttft 

[08] #£PJ<Dm5^^!ig07* h~y2te.fl 

[0 9] **W©»6JI»»»D7* h~?*ISA* 



ii4] %m>v * y - ? *ttA*7s-rwBH-c* 

*. 

[015] se*©? * v ~ v *m&<Dm<Dtmis&i 

i y*h~v*ma 
3 s« 

4, 6-10 JSSt 



l>V7s Y 



1 1 

1 2 

1 3 mas 

14 mm 

16 

2 1-24 mw 



[02] 



[07] 



22a 
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